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COMPLEXES 
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Preparation comprising cavitate- or clathrate-forming 
host/guest complexes as contrast agent 



The invention relates to a preparation comprising cavltate- 
or clathrate-forming host/guest complexes in accordance with 
the preamble of claim 1. 

The manufacture of stoichiometric host/guest complexes 
comprising host molecules, significantly organic onium 
compounds and gases or gas foriners as guest molecules 
has already been described in literature (Angew. chem, 97 
(1985) 721). Use of the host/guest complexes as contrast 
agents has not been dscribed. 

The invention is based on the problem of providing for 
ultrasonic. X-ray or NKR investigations a preparation which 
can be used as a transport medium for contrast agents, 
m particular the invention is to provide host/guest complexes 
which store the largest possible guest volume in a minimal 
host mass . 

It has surprisingly been found that the cavitates 

or clathrates that are indicated in claim 1 

form a transport medium which can completely decompose 

and can thus be chosen so. that they do 



not exert any toxic influence on the biological 
substance in which the investigation is to be carried out. 

The preparation used for ultrasonic investigation can 
advantageously contain as host molecules 

water, urea and derivatives thereof, thiourea and derivatives 
thereof, phenol and substituted phenols, dihydroxybenzenes 
and derivatives thereof, hydroquinone and substituted 
hydroquinones , salicyclic acid and derivatives thereof, 
tri-o- thyrootide and derivatives thereof, ascorbic acid, 
flavins and derivatives thereof, flavanols and derivatives 
thereof, cyclophanes and derivatives thereof, guaiacainine , 
naphthohydroquinone and derivatives thereof, cyclodextrin 
and derivatives thereof, in particular dimethyl-l-cyclodextr in , 
methyl- -cyclodextrin, hydroxypropyl-^ -cyclodextrin , chromanes 
and derivatives thereof, in particular 4-p-hydroxypheny 1- 
2,2, 4-trimethylchronane, 4-p-hydroxyphenyl-"_2 ,2 , 4-triTT\ethy 1- 
thiochromane , 4-p-hydrophenyl-2 ,2,4, 7-tetrainethylthiochromane , 
4-p-hydroxyphenyl-2 , 2 , 4-triroethy Iselenium chromane , hexahos t 
compounds, in particular hcxakis (phenylthio) benzene and derivative 
thereof, cyclotriveratrylene and aerivatives thereof ^ Irl'- 
binaphthyl-.2,2-dicarboxylic acid and derivatives thereof, 



oniun\ compounds and derivatives thereof, acetylsalicylic 
acid, di-, tri- and tetra-salicylides , 9 , 9 '-spirobif luorene- 
2,2'-dicarboxylacid, choleic acids, 4-4 •dinitrodiphenyl , 

bis- (N,K'-alkylene-ben2idine) , bis- (N^N'-tetramethylene- 
benzidine), desoxycholic acid, monoaxninonickel (II )-cyanide , 
tetra (4-inethyl-pyridine) -nickel (II ) -dithiocyanates and 
derivatives thereof, hexa:nethylisocyanidof erronchloride , 
2- phenyl- 3-p (2 , 2, 4- 1 rime thy 1 chroman — 4-yl) -phenylquina2olire-4 , 
cyclotriphosphazones , tris-1 , 2-phenyldioxycyclotriphospha2ones 

and as c^jest ir.olecules : 

inert rases ard inert gas compounds, sulphur halides, nitrogen 
and nitrogen oxides, carbon oxides, hydrogen and hydrogen 
oxides, sulphur oxides, hydrogen phosphides, hydrogen halides, 
uraniuji halides . and oxygen as well as hydrocarbons and 
derivatives thereof, epoxides, ether and halogenated hydrocarbons 

The preparation used for ultrasonic investigation can especially 
advantageously contain as guest molecules helixun, neon, 
argon, krypton, xenon, radon, sulphur hexaf luoride, vater , 
hydrogen peroxide, nitrogen monoxide, carbon monoxide, 
carbon dioxide, hydrogen iodide, xenon dif luoride, xenon 



tetrafluoride, xenonhexaf luoride , xenon dioxide, sulphur 
dioxide, sulphur trioxide, arsenic hydride, hydrogen 
phosphide, deuterium, uranium hexaf luoride , methane, ethane, 
propane, cyclopropane, butane, pentane, ethylene oxide and 
methyl bromide. 

The crystalline complexes can be influenced in their particle 
size in particular by the crystallisation conditions and 
also by the mechanical processes of the particle breakdov-n 
{air jet grinding) . 

The crystalline complexes can be coated with hydrophilic , 
lipophilic or ajr.phiphi lie auxiliary products. 

Suitable vehicles for applying the complexes are sterile 
aqueous systems with additives to adjust the viscosity, 
surface tension, pH-value. and osmotic pressure wherein the 
complexes ore dissolved, or suspended and optionally emulsified 
preferably prior to use. 

The host/guest complexes are introduced into an aqueous vehicle. 
As the host molecules dissolve the complexes are broken down 
through the release of the gas bubbles into the vehicle. 



The host, molecules dissolved in the vehicle no longer have 
any corrplexing properties. The speed of the gas release, and 
the size and duration of the gas bubbles can be adjusted 
within a wide range through the type of gas or gas-former 
enclosed, through the type of host molecule and by the surface 
or particle size in dependence on the viscosity, surface tension 
of the vehicle. 

It is thus surprisingly possible to obtain in a very simple 
way injectable, gas-containing pharmaceutical preparations 
with excellent echogenic properties. 

In particular it is possible to prepare the gas volume of 
about 150 yl required for in vivo contrasting eg of the 
left ventricle of a human being, through very low ajnounts 
of active ingredient in the range from 2 - lo mg/appln., as 
shown by the following composition: 
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4-(4-hydroxyphenyl)-2.2.4-trin>ethyl-chromane) is naned 
as the dianin compound and produced according to J. Russ 
Phys. Chem. Soc. 46,1310 (1914) and Chem. Zentr. 1915,1.1063. 

It is thus possible to prepare a contrast agent for ultrasonic 
diagnostics which after intravenous application is able to 
show up the blood and its flow conditions on the right side 
of the heart and after passing through the pulmonary capillary 
bed on the left side for ultrasound. Furthermore it also is to 
show the circulation to other organs, such as the myocardium, 
liver, spleen and kidneys. It can similarly be used to show 
the urinary ducts, castro- intestinal tract, joints, frontal 
sinus and eyes. 

Particularly when using gas molecules (eg xenon) which are 
able to overcome the blood/brain barrier, it is also possible 
to show the cerebrum and its physiological and pathological 
structures through ultrasound. 

If the preparation according to the invention also contains 
eg xenon then it is possible to use this host/guest complex 
as an X-ray contrast agent. When using stable radicals (eg 
oxygen-, nitroxyl-) the preparations according to the invention 
can also be used as NMR- contrast agents. 



The Invention will now be explained by the following 
examples . 

1. Tri-o-thymotide/methyl bromide 

Tri-o-thyinotide {25g) was dissolved in 2 , 2 , 4-triiT^ethylpentane 
(50ml) at loo and the hot solution was introduced into the 
high pressure autoclave. Methyl bromide was added to the 
autoclave until a pressure of 200 bar was reached. The 
high pressure autoclave was then kept for 2 hours at llO^C 
and the solution was then cooled down to room, temperature 
within 5 days. The crystals were filtered off and washed 
3 times with cold 2 , 2 , 4-trinethy Ipentane . The crystals 
were then cried in the cr^'ing cabinet at 50^C . 

2 • Dianin-compound {4-p-hydroxyphenyl-2 , 2 , 4*trimethylchrom»ane) / 
ethylene oxide - - 

Dianin compound (25g) was dissolved in 1-decanol (35 g) at 
225^ e. - The hot solution was introduced into the high pressure 
autoclave. The solution was subjected to compressed ethylene 
oxide of 3oo bar. The high pressure autoclave was kept for 2 hours 
at 140^C and the solution then cooled down to, room temperature 
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within 8 days. The crystals were filtered off and 
vashed A times with cold 1-decanoi (5ml) . The 
crystals were then dried in the drying cabinet at lOO^C. 

3 . Dianin- compound {4-p-hydroxyphenyl) -2, 2^ 4- 1 rime thy 1- 
chromane/sulphur hexafluoride 

Dianin compound (25g) was dissolved in 1-decanol (35g) 

at 125^C. The hot solution was introduced into the high 

pressure autoclave. The solution was subjected to corr.pressed 

sulphur h'^xaf luorice of 3oo bar. The high pressure 

autoclave was tempered for 2 hours at 14o^C. The solution 

was then cooled down to roor. temperature within 8 days. 

The crystals were filtered. off and washed 4 tines with cold 1- 

decanol (5ml) . The crystals were subsequently dried in the 

drying cabinet at lOO^C. 

4. Dianin-compound (4-p-hydroxyphenyl-2 , 2 , 4-trimethyl- . . 
chromane) /ethane 

Dianin-compound (25 g) was dissolved , in l-decaiiol (35g) at 
125^C. The hot solution was introduce^ into the high pressure 
autoclave. The solution was subjected to compressed ethane 
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of 300 bar. The high pressure autoclave was kept for 

2 h at 140^C. The solution was then cooled down 

to room tejT\perature within 8 days. The crystals were 

filtered off and washed 4 times with cold 1-decanol (5ml) . Then 

the crystals were dried in the drying cabinet at lOO^C. 



5. Dianin-compound ( 4-p-hydroxypheny 1-2^ 2, 4-trimethyl- 
^ chro'^ane) /propane 

Dianin compound (25g) was dissolved in 1-decanol {35 g) at 
125^C, The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to cor.pressed 
propane of 300 bar. The high pressure autoclave was 
kept for 2 h at 140^C. The solution was then cooled dov^ 
to room temperature within 8 days. The crystals were filtered 
off and washed 4. times with cold 1-decanol (5 ml). . The 
\J) crystals were then dried in the drying cabinet at lOO^C. 



6 . Dianin-compound (4-p-hydroxyphenyl-2, 2, 4-trimethyl- 
chromane) /carbon dioxide 

Dianin-compound (25 g) was dissolved in 1-decanol (35g) 
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at 125°C. The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to compressed 
carbon dioxide of 300 bar. The high pressure autoclave was 
kept for 2 h at 140^C. The solution was then cooled down 
to room temperature within 8 days. The crystals were 
filtered off and washed 4 times with cold 1-decanol (5 ml) . 
The crystals were then dried in the drying cabinet at lOO^C. 



7 . Dia-nin-compound (4-p-hydroxyphenyl-2 , 2, 4-trimethyl- 
chiomane /cyclopropane 

Dianin-co"pound (25 g) was dissolved in 1-decanol (35 g) 
at 125^C. The hot solution was introduced into the 
high pressure autoclave. The solution was subjected to 
compressed cyclopropane of 300 bar. The high pressure 
autoclave was kept for 2 h at 140^0. The solution was then 
cooled" down to room' temperature' within 8 days. • The crystals 
were filtered off and washed 4 times with cold 1-decanol (5 ml) 
The crystals were dried in the drying cabinet at lOO^C. 

8. , pi an in- compound (4-p-hydr6xyphenyl-2, 2, 4-trimethyl- 
chromane)./methane 

Dianin-compciund (25. g) was dissolved in 1-decanol (35 g) at 
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125°C- The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to compressed 
methane of 300 bar. The high pressure autoclave was kept 
for 2 h at 140°C. The solution was then cooled down to 
room tejtperature within 8 days. The crystals were 
filtered off and washed 4 times with cold 1-decanol (5 ml). 
The crystals were dried in the drying cabinet at lOO^C. 

9 , Dianir.-cor.pound (4-p-hydroxyphenyl-2 , 2, 4-trimethyl- 
chrcrane) /nitrogen 

Dianin-co.T.pound (25 g) was dissolved in 1-decanol (35 c) 
at 125°C. The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to compressed 
nitrogen of 300 bar. The high pressure autoclave was kept 
for 2 h at 140^C. The solution was then - 
cooled down to room temperature within 8 days. The 
crystals v;ere filtered off and washed 4 times with cold 1- 
decanol (5 ml). The crystals were then drletJ in the 
drying cabinet at lOO^C. 
Melting point: 1*2. B8^C. 
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lo. Dianin-compound (4-p-hydroxyphenyl-2, 2, 4-triinethyl- 
chromane) /xenon 

Dianin-compound (25 g) was dissolved in 1-decanol (35 g) 
at 125°C. The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to compressed 
xenon of 300 bar. The high pressure autoclave was kept 
for 2 h at 140°C. The solution was then cooled down to 
room temperature within 8 days. The crystals were 
filtered off and washed 4 times with cold 1-decanol (5 r.l) . 
The crystals were then dried in the drying cabinet at lOD C. 



11. Dianin-compound ( 4-p-hydroxyphenyl-i , 2 , 4-trimethy 1- 
chromane) /.argon 

Dianin-compound (25 g) was dissolved in Irdecanol (35 g) 
at 125°C. The hot solution was introduced Into the high 
pressure autoclave. The solution was subjected to compressed 
argon of 300 bar. The high pressure cutoclave was kept 
for 2 h at 140°C. The solution was then cooled down to 
room tesperature. within 8 days. The crystals were filtered 
off and washed 4 times vith cold 1-decanol (5 ml) . The 
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crystals were then dried in the drying cabinet at lOO^C. 
Melting point: 160,84^C. 



12 . Hydroquinone/methane 

Hydroquinone (30 g) was dissolved in n-propanol (70 r.l) 
at 70^C. The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to cor.pressed 
methane of 300 bar. The high pressure autoclave 
was kept for 2 h at BO^C. The solution was then cooled 
down to room temperature within 5 days. The crystals 
were filtered off and then washed 4 times with cold n-propanol 
(5 ml). The crystals were dried in the drying cabinet at 
70^C subsequently. 



13. Hydroquinone/sulphur hexafluoride 

Hydroquinone (30 g) was dissolved in n-propahol (70 ml) at 
70^C. The hot solution was introduced into the high pressure 
autoclave. The solution was subjected to compressed sulphur 



hexafluoride of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 
dovm to room temperature within 5 days. The crystals 
were filtered off and washed 4 titles with cold n-propanol 
(5 ml). The crystals were then dried in the drying cabinet 



at 70®C. 



14. Hydroquinone/propane 

Hydroquinone (3o g) was dissolved in n-propanol (70 ml 
at 70°C. The hot solution was introduced into the high 
pressure autoclave. The solution was subjected to compressed 
propane of 3oo bar. The high pressure autoclave was kept 
for 2 h at 80°C. The solution was then cooled down to room 
temperature within 5 days. The crystals were filtered off 
and washed 4 times with cold n-propanol ( 5_ml). The crysta 
were then dried in the drying cabinet at 70°C. 



15. Hydroquinone/ethane 



Hydroquinone (30 g). was dissolved in n-propahol ( 70 ml) 
at 70°C. The hot solution was introduced Into the high 
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pressure autoclave. The solution vas subjected to 
compressed ethane of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 
down to room temperature within 5 days. The crystals 

were filtered off and washed 4 times with cold n-propanol 
(5 ml).*!^ thecrystals were dried in the drying cabinet 



at 70°C. 



16. Kydroquinone/carbon dioxide 

Hydroquinone (30 g) was dissolved in n-propanol (70 nl) at 
70°C. The hot solution was introduced into the high pressure 
autoclave. The solution was subjected to compressed carbon 
dioxide. of 300 bar. The high pressure autoclave was 
kept for 2 h at 80°C.Then the solution was cooled .down to room 
temperature within 5 days. The crystals w'ere filtered off and 
washed 4 times with cold n-propanol ( 5 ml) . The crystals 
were then dried in the drying cabinet at 70°C. 



17. Hydroquinone/ethylene oxide 

Hydroquinone (30g) was dissolved in n-propanol (70 ml) at 70°C. 



The hot solution was introduced into the high pressure 

autoclave. The solution was subjected to compressed 

ethylene oxide of 300 bar. The high pressure autoclave 

was kept for 2 h at 80°C. The solution was then cooled .down 

to room temperature within 5 days. The crystals 

were filtered off and washed 4 times with cold n-propanol 

(5 El). The crystals were then dried in the drying cabinet 

at 70°C. 



IB. Hydroquinone/cyclopropane 

Hydroquinone (30 g) was dissolved in n-propanol (70 ml) at 
70°C. The hot solution was introduced into the high pressure 
autoclave. The solution was subjected to compressed 
cyclopropiane of 300 bar. The high pressure autoclave 
was kept for 2 h at 80°C. The solution was then cooled 
down, to room temperature within 5 days. The crystals were 
filtered off and washed 4 times with cold n-propanol (5 ml). 
The cr^-stals were then dried in the drying cabinet at 70°C. 



19.. Hydroquinone/nitrogen 



Hydroqulnone {30g) was dissolved in n-propanol (70 ml) 

at 70*^C. The hot solution was introduced into the 

high pressure autoclave. The solution was subjected to 

compressed nitrogen of 300 bar. The high pressure autoclave 

o 

was kept for 2 h at 80 C. The solution was then cooled 
down to room temperature within 5 days. The crystals 
were filtered off and washed 4 times with cold n-propanol 

(5 ml). The cystals were dried in the drying cabinet 
thereafter at 70° C, 

Melting point : 176.92^C. 
20. Kydroquinone/xenon 

Hydroqulnone (30g) was dissolved in n-propanol (70 ml) at 
70^C.. The hot solution was introduced into the high pressure 
autoclave. The solution was subjected to compressed xenon 
of 300 bar. The high pressure autoclave was kept for 2 h 
at 80^C . The solution was then cooled down to room 
temperature within 5 days. The crystals were filtered off 
and washed 4 times with cold n-propanol (5 ml) . The 
crystals were then dried in the drying cabinet at 70^C. 
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21 . Hydroquinone/argon 

Hydroquinone (30 g) was dissolved in n-propanol (70 ml) at 
70^C. The hot solution was placed in the high pressure 
autoclave. The solution was subjected to compressed argon 
of 300 bar. The high pressure autoclave was kept at BO^C 
for 2 h . The solution was then cooled down to room 
teiT^perature within 5 days. The crystals were filtered off and 
washed 4 times with cold n-propanol ( 5 ml). The crystals 
were then dried in the drying cabinet at 70^C. 
Melting point : 175.67^C. 



22. Urea/butane 

4 g urea were dissolved in 12 ml ethanol . at 60°C. ■ The 
solution was then placed in an high pressure autoclave and 
subjected to a butane pressure of 150 bar. The solution was 
cooled down from 60^.C to room temperature within. 48 h. 
The solution with h/g crystals was removed from the 
autoclave, filtered and the h/g crystals were washed with 
10 ml cold ethanol. The h/g complex crystals were dried 
in the vacuxim cabinet at iBO^C. 



19 - 



23. Urea/isobutane 

4 g urea were dissolved in 12 ml ethanol at 60^C. The 
solution was then placed In a high pressure autoclave 
and subjected to an isobutane pressure of 150 bar. 
The solution was cooled down from 60^C to room temperature 
within 48 h. The solution with h/g crystals was removed 
from the autoclave, filtered and the h/g crystals were 
washed with 10 ml cold ethanol. The h/g complex 
cystals were dried in the vacuujr. cabinet at 60^C, 
Melting point: 136.50 *^C. 



24. Urea/neopentane 

4 g urea were dissolved in 12 ml ethanol at 60°C. The 
solution was then placed in a high pressure'autoclave and 
subjected to a neopentane pressure of 150 bar. The solution 
was copied down from 60^C to room temperature within 48 h. 
The solution with h/g crystals was removed from the autoclave 
filtered and the h/g crystals were washed with 10 ml cold 
ethanol. The h/g complex crystals were dried in the vacuum 
cabinet at 60^.C. 
Melting point: 138.79^0. 
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25. Thiourea/butane 

4 g thiourea were dissolved in 12 ml ethanol at 60°C. 
The solution was then placed in a high pressure autoclave 
and subjected to a butane pressure of 150 bar. The solution 
was cooled down to room temperature within 60 h. The solution 
with h/g crystals was removed from the autoclave, filtercvJ 
and- the h/g crystals were washed with 10 ml cold ethanol. 
The h/g complex crystals were dried in the vacuum cabinet 
at 60°C. 

26. Thiourea/isobutane 

4 g thio urea were dissolved in 20 ml ethanol at 60°C. 

The solution was then placed in a high pressure autoclave 

and subjected to an isobutane pressure of. 150 bar. The 

solution was cooled down to room temperature within 60 h. 

The solution with h/g crystals was removed from the autoclave, 

filtered and the h/g crystals were washed with 10 ml cold ethanol. 

The h/g complex crystals were dried in the vacuum cabinet at 

60°C. 

Melting point :.181.34°C. 
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27. Thiourea/neopentane 

4 g thiourea were dissolved in 20 ml ethanol at 60*^0. 

The solution was then placed in a high pressure autoclave 

and subjected to a neopentane pressure of 150 bar. The solution 

was cooled down to room temperature within 60 h. The solution 

with h/9 crystals was removed from the autoclave, filtered and 

the h/g crystals were washed with 10 ml cold ethanol. The 

h/g co-?lex crystals were dried in the vacu'ur^ cabinet at 60°C. 



26. Vehicle 

A: The following solutions for example are suitable as a vehicle 
for hydroquinone-: tri-D- thyTr.otide-Urea- and thiourea-h/g 
complexes : 

a) 1 % gelatine solution 

b) 1 % albumin solution 

c) 10 % glycerin solution 

d) 15 % propylene glycol solution 

e) Mixtures of sodium cholate and phosphatidylcholine in water 

f) 0.01 - 1 % phosphatidylcholine dispersion (aqueous) 

g) 1 % methyl cellulose 

h) i - 2 % dextran solution 
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i) 1 % agar solution 

j) 2 % •Tween" solution (Tween 80) 

k) 1 % gujn arabic 



B: The following vehicles are suitable for dianin-h/g-complexes # 
for example: 

a) 10 - 20 % 2- (2-iT»ethoxyethoxy ) -ethanol 

b) Ki::tures of 2 - (2 inethoxyethoxy)-ethanol (20 %) and 'Twcen' 
eo (1 %) 



In vitro ultrasonic investigations 

The acoustic properties of the H/g complex-vehicle systems 
were determined with in-vitro ultrasonic investigations. 

For this about 1 - 5 mg of the h/g complexes were mixed in 10 
20 ml with one of the said vehicles and then examined with 
ultrasonic scanners. 
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The ultrasonic scanner Ekollne 20A/S was used in the 
frequency range 1 - 5 MHz for qualitative exan»inations. 

Quantitative measurements of the acoustic properties were 
obtained in an apparatus with the ultrasonic scanner Kraut- 
Kraenier U.S.I. P-12 at 4 MHz. The results of four systems 
are detailed here by way of example {Figs. 1-4). 

Fig. 1: Urea/isobutane (Example 23) in 2 % *IVeen' 80 solution 

Fig. 2: Thiourea/isobutane (Example 26) in 1% dextran solution 

Fig. 3: Hydroquinone/argon (Example 21) in 1 I gelatine solutii 

Fig. .<: Dianin/argon (Example 11) in 10 % 2 (2-methoxyethoxy ) - 
ethanol 

To explain the ultrasonic measuring apparatus and the 
diagraits obtained therefrom: 

The apparatus comprises an ultrasonic transmitter combined with 
a receiver and measuring bulb which contains the specimen. 
An ultrasonic impulse is transmitted to measure the acoustic 
properties of the specimen. Reflected ultrasound is measured 



by the receiver and indicated through a change in the 
amplitude (see diagrarv) . The diagrams each only show 
one amplitude change which results from the reflection 
of the ultrasound from the front wall of the measuring 
bulb. A second amplitude change which results from 
reflection from the back wall of the measuring bulb 
is only obtained with non-echogenic substances (eg water) . 
In the case of echogenic substances a second reflected 
signal is not obtained since the ultrasound is dissipated 
in the specimen or changed so that it can no longer be 
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The claims dcfming ihc invention arc as follows: 

1. A prcparalion for use as an tnjectiblc contrast agent in ullrasiinic. X-ray or NMR 
investigations, said preparation comprising a pharmaccutically acceptable fluid vehicle and 
a cavitate- or clalhralc-forihing host/guest (h/g) complex which, when dissolved in said 
fluid vehicle releases the guest molecules from the host molecules as the host dissolves in 
said fluid vehicle, said guest molecules functioning as the contrast agent. 

2. The preparation according to claim 1, wherein said host is selected from any one 
of water, urea and derivatives thereof, thiourea and derivatives thereof, phenol nnd 
substituted phenols, diliydroxybcnzcnes and derivatives thereof, hydro-quinonc and 
substiiuic hydroquinones, salicylic acid and derivatives thereof, iri-o-thymoiidc and 
derivatives thereof, ascorbic acid, flavins and derivatives thereof, flavnnolsand derivatives 
thereof, cyclophane and derivatives thereof, guaincaminc, nnphihohydro-quinoncs and 
derivatives thereof, chromancs and derivatives thereof, including 4-/?-hydroxyphcnyl-2,2,4- 
trimcthylchromanc,4-p-hydroxyphenyl'2,2,4.trimclhylihiochromanc,4-p-hydroxyphcnyl- 
2,2,4,7-tctramcthyIthiochromane. 4-p-hydroxyphcnyl-2.2,4-irimcthylsclcnium chromanc, 
hexahost compounds, including hcxakis (phcnyllhio) benzene and derivatives thereof, 
cyclotriveratrylenc and derivatives thereof. 1 ,r-binaphthyl-2,2'-dicarboxylic acid and 
derivatives thereof, onium compounds and derivatives thereof, aceiylsalicylic acid, di-, iri- 
and tetrasalicylidcs. 9,9'-spirobinuorcnc-2,2'-dicarboxy]acid, cholcic acids, 4,4'- 
dinitrodiphcnyl, bis(N,N' -alkylenebenzidinc), bis(N,N'-lctramcthylencben2idinc), or 
dcsoxycholic acid, monoaminonickel (11) -cyanide, letra- (4-methylpyridinc) nickel (II) - 
dithiocyanatesandderivaliveslhcreof,hexamclhylisocyanidofcrron-chloridcs,2-phenyl-3-p- 
(2,2,4-trimelhylchroman-4-yl)-phenylquina7-oline-4 , cyclotriphosphazonc , iris- 1 ,2 • 
phenyldioxycyclotriphosphazones, or mixtures thereof, arid said guest is selected from inert 
gases and inert gas compounds, sulphur halidcs, nitrogen and nitrogen oxides, carbon 
oxides, hydrogen and hydrogen oxides, sulphur oxides, hydrogen phosphides, hydrogen 
halides, uranium halides and oxygen as well as hydrocarbons and derivatives thereof, 
epoxides, ethers and halogcnated hydrocarbons, or mixtures thereof. 
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3. The preparation according lo claim 1 or claim 2 wherein said host so selected from 
any one of: 

hydroquinonc, dianin, urea, thiourea, or tri-o-thymoiidc. 

4. The preparation according ^o any one of claims 1 to 3, wherein said guest is 
selected from any one of: 

helium, neon, argon, krypton, xenon, radon, sulfur hexafluoride, water, hydrogen 
peroxide, nitrous oxide, carbon monoxide, carbon dioxide, hydrogen iodide, xenon 
difluoridc, xenon tclranuoridc, xenonhcxafluoridc, xenon dioxide, sulfur dioxide, sulfur 
irioxidc, arsenic hydride, hydrogen phosphide, dcuierium, uranium licxafluoride, methane, 
ethane, propane, cyclopropane, butane, pcnlanc, and the isomers thereof, ethylene oxide 
and methyl bromide or mixtures thereof, 

5 . The preparation according to claim 4 particularly for use in ullrast)nic invcsiignlinns 
whereby said guest is selected from any one of: 

nitrogen, xenon, argon, sulfur hexafluoride, methiinc, ethane, propane, butane, 
isobutanc, pcntanc, neopcntanc, cyclopropane, mcihylbromidc. cthylcncoxidc, carbon 
dioxid:, or the mixtures thereof. 

6. The preparation according lo claim 4 particularly for use in X-ray investigations, 
.whereby said guest is xenon. 

7. The preparation according lo claim 4 particularly fur use in NMR investigations, 
whereby said guest is selected from oxygen or nitrous oxide. 

8.. . The preparation according to any one of claims 1 to 7 wherein said fluid vehicle is 
primarily sterile wr.ter or 2-(2-methoxyrihoxy)-cthanol. 

9, The preparation according lo claim 8 which contains one or more additives lo adjust 
the viscosiiy, surface tension, pH, or osmotic pressure of the preparation. 
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10. The prcparalion according u> claim 9, wherein said additive is selected from any 
one or more of: 

gelatin, albumin, glycerin, propylene glycol, sodium cholalc, phosphatidylcholine, 
methyl cellulose, dcxlran, agar, a surfactant, gum arabic, or 2-(2-mclhoxyclhoxy)-cthanol. 

11. A preparation for use as an injectable contrast agent in ultrasonic. X-ray or NMR 
investigations, substantially as herein described with reference lo any one of Examples 1 
to 27. 

12. A method for the prepar«'\iion of an injcciibic contrast media which is to be used in 
ultrasonic. X-ray, or NMR invcsiigaiit^ns. snid method comprising dissolving n cnviinlc- 
or clalhralc- forming hosl/guest complex in a phnrmaccuiically acccpuiMc lluiJ vehicle, the 
host by dissolving, releasing the gucsi which functions as a conirasi jigcni. 

13. The method according to claim 12 wherein snid host is sclccicd from any one of 
waicr, urea and derivatives thereof, thiourea and derivatives thereof, phenol and substituted 
phenols, dihydroxybcnrjcnes and derivatives thereof, hydro-quinone and substitute 
hydroquinoncs, salicylic acid and derivatives thereof, Iri-o-thymolide and derivatives 
thereof., ascorbic acid, flavins and derivatives thereof, flavanols and derivatives thereof, 
cyclophanc and derivatives thereof, guaiacaminc, nnphihohydro-quinones and derivatives 
thereof, chromancs and derivatives thereof, more particularly 4-p-hydroxyphcnyl-2,2,4- 
lrimethylchromanc,4-p.hydroxyphcnyl-2,2,4.trimcthylthiochromanc,4-p.hydToxyphcnyI- 
2,2,4,7-tciramcthylthiochromanc, 4.p.hydroxyphcnyl-2,2,4-irimethylselcnium chromane, 
hexahosl compounds, more particularly hcxakis (phenylthio) benzene and derivatives 
thereof, cyclotriverairylcne and derivatives thereof, l,r-binaphlhyl-2,2*-dicarboxylic acid 
and derivatives thereof, onium compounds and derivatives thereof, acxtylsalicylicacid, di-, 
iri- and tetrasalicylidcs, 9,9'-spirobinuorcne-2,2*-dicarboxylacid. cholcic acids, 4,4'- 
diniirodiphcnyl, bis(N,N'.alkylencbcnzidinc), bis(N,N'rtctramcihylcncbenzidine), 
dcsdxycholic acid, monoaminonicktl (II) -cyanide, ictra- (4-rhcthylpyridinc) nickel (II) - 
dithiocyanatcsandderivativcsthereof,hcxameihylisocyanidofcrron-chlorides,2-phenyl-3-p- 
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(2,2,4-trimclhylchroman-4-yl)-phenylquinazonnc-4. cyclolriphosphazonc, iris-1 .2- 
phcnyldioxycyv "iphosphazoncs, or mixtures thereof, and said gucsi is selected from inert 
gases and in. compounds, sulphur halidcs. nitrogen and nitrogen oxides, carbon 
oxides, hydrogen and hydrogen oxides, sulphur oxides, hydrogen phosphides, hydrogen 
halidcs, uranium halidcs and oxygen as well as hydrocarbons and derivatives thereof, 
epoxides, ethers and halogenatcd hydrocarbons, or mixtures thereof. 

14. The method according to claim 13 said hos; so selected from any one of: 
hydroquinonc. dianin, urea, thiourea, or tri-o-thymotidc. 

15. The method according to claim 14 wherein said guest ii, selected from any one of: 
helium, neon, argon, krypton, xenon, radon, sulfur hexafluoridc. water, hydrogen 

peroxide, nitrous oxide, carbon monoxide, carbon dioxide, hydrogen iodide, xenon 
diHuoridc. xenon tciranuoridc, xcnonhcxanuoridc. xenon dioxide, sulfur dioxide, sulfur 
trioxidc. arsenic hydride, hydrogen phosphide, deuterium, uranium hcxanuoridc, methane, 
ethane, propane, cyclopropane, butane, pcntanc. and the isomers thereof, ethylene oxide 
and methyl bromide or mixtures thereof. 

16. The method according to claim 15 particularly for use in ultrasonic investigations 
whereby said guest is selected from any one of: 

nitrogen, xenon, argon, sulfur hex^nuoridc, methane, ethane, propane, butane, 
isobutane. peniane, neopeniane, cyclopropane, mcthylbromide, eihyleneoxide, carbon 
dioxide, or the mixtures thereof. 

17. The method according to claim 16 particularly for use in X-ray investigations, 
whereby said guest is xenon. 



18, The method according to claim 17 particularly for use in NMR investigations. 
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whereby said gucsl is selected from oxygen or nitrous oxide. 

19. The method according to claim 18 wherein said fluid vehicle is primarily sterile 
water or 2-(2-methoxyethoxy)-ethanol. 

20. The method according to claim 19 which contains one or more additives to adjust 
the viscosity, surface tension. pH. or osmotic pressure of the preparation. 

21. The method according to claim 20 wherein said additive is selected from any one 
or more of: 

gelatin, albumin, glycerin, propylene glycol, sodium cholntc, phosphatidylcholine 
methyl cellulose, dextran. agnr. a surfactant, gum arnbic. or 2.(2-methoxyc,h.xy).cthanol. 

22. A method for the p.cparaiiun of an injectible contrast media, said method 
substantially as herein described with reference to the "in vitro ultrasonic investigation" 
example and its associated drawings. 

23. A method for conducting an ultrasonic. X-ray or NMR investigation of a subject 
"smg a contrast agent, characterized in that a preparation according to any one of cinir 
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1 to 11 is prepared and injected into said subject at a suitable location in said subject and 
in a sufficient amount 10 provide contrast.. " 



DATED this 13day of July 1993. 
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